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(57) Abstract: 



PURPOSE: A structure of a dispersion flattened fiber(DFF) 
having a large negative dispersion value and a fabrication 
method thereof are provided, which compensates for a 
dispersion more simply and accurately using an optical fiber 
having a flattened dispersion characteristics In a 
transmission wavelength band and a large negative 
dispersion value. 




CONSTITUTION: The dispersion flattened flber(DFF) 
comprises a cladding(1 5), the first and the second ring type 
cored 4,12), the first and the second low refractive index 

region(13,11) and a cored 0). A polymer coating is formed on the most outer side of the optical fiber to protect 
the optical fiber. The cladding Is formed on the inside of the polymer coating. And the first ring type core is formed 
in the Inside of the cladding, and the first low refractive index region is formed in the inside of the first ring type 
core. And the second ring type core is formed in the inside of the first low refractive index region, and the second 
low refractive index region is formed in the inside of the second ring type core. At last, the core is formed on a 
center in the inside of the second low refractive index region. 
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i 1-8: & ^ -§-31 S-^ 21:^ ^fe Sgft ^^-8-^ ^2:31 <a ofl* i^Ej-vH cj-^:£, 

£ 2fe £ ^^a-R-l- #^1- q-Efna 7l|sf£. 

£. 3€- £ l-Hl £Al€ ^^d-^s) c-«.H^ ^-i!- ^-^^-i- M-Ef-a ::iEflS, 

s. 4^ £ lofl £Al€ ^^a-B-si L-"1H ^-a- i^-EfvH ^5flH, 

£ 6* & ^'^'^1 ^ #21 ^<lV ^-i: ig?!: ^^-R-a] 43:: •Jj-^^l <a -^^1 '3:^)1^ ^-Efvn ^>«.i3E. 

15 : ■l-Efl'a 14, 12 : ^ 1, ^1 2 3L<>\ 
13, 11 : 4 1, >«fl 2 #^-i-<>l ^-8- 
10 : S<H 

^ ^^^-g: ^ #21 gjt^ &>il sgBV :g->a-R-( Dispersion Flattened Fiber : DFF)2l ^ ^f^ofl ^ 
tb ^s), f^EH^I 1.55um sl-^ cfl^oH-^i ^<^1 O^l -20 ^^^1 -60 €^ #21 ^a]. ^jo. 

^^S.^ 7l#2l ig-a 3.S. ^^a-B-CSingle Mode Fiber : SMF)M- yl<^&A]. o.(j^^Qjj_2ero DSF : NZDSF)2l ^ 
ja-^Cdispersion compensation )-g--OS. ^V-g-Sl-fe ^ #21 si:# sg^ ^^#21 ^2t<H1 ^i^li^. 

f'efl ?1^# ^-^d#S.fe 7l#2l l.Slum 4^ cfl^<^l ^^^7l- ^ S.^ ^'a#2l- 1.55um a)-^ c}1'^<=>flA-1 ^# ^ 

>a- a# sife ^-a-B- ^<^i Av#3ani-. 

^SlM- f^2l|2l J2.S. o.q. H],^ u.^}.:^ Al-#s)-Cle1-JE ^^7} ^oj-^o)] il)-E^ ^Aj-o^ ttl-# 

71-^ 7lsl7l- 5«ilt!-^cl-. -aHVai o.^ #3^21- ^^-^fl it)-# 71-^ 7le| L# 14 ^cl-. 



oi7lA^, Bfe €^ #:£[Gb/s]» Dfe ^^iV at-g- zl-71 2lol^Vc1.. 

^7l ^t^^ loll o^si.^ o.(«.^o| i.55um3l-^oll'H of l7ps/nm/km)S. 2.5Gb/sS. ^g-f 979 
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kmoM, 10Gb/s5. ^£.7> ^ofxl^ o}= 60km ^^£5. ^Itbs)?)! ^}-^7}:^]S. h1<^ ^^^-B-(^4 iko] ^ 
2 7ps/nm/km)* -^V-g-sM lOGb/sS ^ 148kmS. ;^1?FS]7)| ^cf. nslJl Jl^ cfl-g-^. «<j-<!^-?l 

sl-^ cl-f^( Wavelength Division Multiplexing : WDM) ''^^<^] ^}^^'&^^ ik^'H -^y^^ ^ 7] 




ol-el-Ai Tiel* ^AV-S: 3^^<H|^i2l ^-tV ^^^^ o>u|ef n 7l^7l£ ^o] iL^ol 

Slolo> ^cf. ols. ^^s}7] ^S]-<a^ ^o] ".^ -^-(Dispersion Compensation Fiber : DCF)oli:^. =l^] 

tESV ^l^^M ^^V ^^d-frofl cfl^ 04^^ 1.55um 4^ cfl^ ^^lofl *^<»1 Qofl 7>^7ll 3gEV^Al-7lfe 
^o|] cflt!- 5!<^lSii4. 

^1*!-Al7)^ ^o]o] ^A). ^ ^AV 71^7] lOGbps <^]^S] ^£011 cj.<y S-B. ^^-^m: ^}-%-^^ ^-f 

1^-^^ ^-a- 5^ 71*7)* ^AHl Ji^S>^ ^A}- Ji^a- ^A^-R-7V SI* ^ Si^M- ^1^71- ^^1 ^7l nil §-0)1 T ^fl^l 

^^V Ji^ ^-a-^* <^l-g-*M ^^^^ ^-ilr .a.^^ s^fe ^olcf. 

--§1-Aj 2 

^DCFl ^ ^DCFl ^DCFZ^^DCFi ^SUF^ ^SUF~ 0 



^-fi}-il 3 

'Sai/F _ LDCFl^St)CFl + ^DC3!2^Six:FZ 



o) nfl A-is. cf^ zi-zl-^l ^^d-fi-c^l cflti- S-a- ^ ::i 71*711- ^^Sllf> 51-71 nfl^ofl ;^j^5>7]] jiL^5l-7l7l- -a^l ^cf. 

«j-.:gol olJf-.jl;<l. 5>-b 7l#a! J!l-;^1 

^ ^.^ oifii- ^efl 7l#sl sfl^5>7l ^ *sl St* SiJi cfl^ 

oijA^ ^Aj. s-A^oi ^^*» ^i-g-*H i-^a ^^^n ^-a-* jiL>s-« ^ si^ e *2i ^-a- at* & 
-a- ^ ^la "s-^* ;Hi^*i-^c-ii =L ^■^o] ^v^, 

^A^Sl^Z #<a-o|l #<y- SOl7l- ^^^^o] ^* ^d-. 

olsl- £"3* ^^sl-o^ -g- ^tgs) uf^^lt!- ^^1 -^Hl cflsj-ol ^^iflsl-Tl] 

£ 1^ & ^"^ofl § *2l SJt* 51-^ sgll- ^A^-R-si ^2:21 <a ^^1 <^1« M-Ei->d! «eflig(i5), 

^1 1, ^1 2 SOl(14, 12), ^1 1, ;*)1 2 ^^l-o) ^-Br -^^(la. 11), ^ Sol(10)S. T-^^^^l- 
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* S-a-Hl $X'^^t ^^d-a-el aV^^oil ^-a-S-l- M.^t}7] ^^^^^ 3.^(^^ ^^)o] ^^^^o] 

9X^. -jV^oll ^^^-B-sl ^Efl-adS)©! ^^^^cf. #efl'3(l5) <?V^oflfe -g- ^^^si ^^go] ;«|) i ^oi( 

14)71- ^^^cl-. ;()] 1 s<H(14) ^^<H1 1 <g^(13)ol ^^^cf. 1 ^^l-o] <^^(13) 

e^o.s. ^] 2 ^^l-o) #<y.oi) scH(10)7l- ^^'^^cl-. 



*==r ^21?]-^ #^1-2}- n] 2, ;*fl 1 ^^(11, 13)^ #211'3(15)a.cf S^l-o] ^c^. 2 

^ #^1:^ 3"^-^ S<>1(10) ^ ^1 2, ;»fl 1 S<H(12, 14)^ 7llaBl-^(Ge)oli4 ol(p) aj^j.^ ^g^^^ 



£ 2fe £ lofl ^>a-B-» v+El-^n 7Be^£.S, f'O.J- S<H(io)Sl #^*ol 7}^ feoi, Zl cf^o] 7fl 

2, ^1 1 ^^(12, 14)2^ ^^dt«>li4. S. 2ofl 3E.Al^ ^^1: ^^1^^ ^2:^ M-El-ul- 

•a: ^^7l £ 5o\] £^1^ as^ ^A] <5flo|l a^s. C-«Ji = (1.55um tfl^) ^a}- H 3:4 S"-^'^. ^ 

^Aj. 3g^v m^o,) 3. .^^^ ^-cf. cfl^^o] :^Aj o.oflA^ ^=^01- ^^o] 0.0001102dB/kmS. 

^■a-^l #^ ^^^-8- ^a-acf. 7l^7l ^SflSl 3gE}. :^A^^:y.cl- Sg^*}. S-A^^ ^^^Cf. 

£ 4^ £ iAl^ ^^-B-Sl L-HH:^(1570 i^^l 1620nm) ^-a: M-Ej-'fl rLEflH«ilcf. ^7] L-«J^fe Jl°AS. 

4^ «o'-^<Hl^1 -S-^sl^ ^S.^ cfl'^'^lcf. 

-"S 6^ ^ nq-^ €^ ^AV «.AV ^^^^5] 7)1^ Hj-^Sl ^A] d\]^ ^Tfl^iS u|-E]-v!l ^A^^ 

5., MCVD( Modified Chemical Vapor Deposition) «o>^ofl 2]sfl ^^^-^1- 

MCVD ^*<^l ^B|?> ^^>«-mcf(ia;^) 2). 

^/^dfc: oj^sH 1900S-K1 ^SS ^gelT'f 7>^sW ^e]?-} -fr«. ^ ^-J-^s^ oj^^ji). ;,fl7i 

4). 

^e]?l- -PrJS. ?l^floll SiC14l- ol-g-SH -FrW-Sl- ^-8: fi-efl'^dS)^ 0H7]S] ^oj^ n)-^ 

6). 

SiC14Sl- ^J-n GeC14 B£fe P0CI3* ol-g-S>o^ ^El^-l- ^rJa^i^ ^^l-o] ^o. j ^ol(i4)* seflt^dS) o).^. 
<H) ^i^^^-cfCa-^l 8). 

SiC145sl- *4i(fluorine) ^^<?1 C2F6 SiF4 7>^-t- ^Ej^V -PrWLiflS ^b^^^a-^ ^el?|- -fr^-Jicf ^^dl-o) 
^-g- ^1 1 «S^(13)# ^] 1 S<H(14) ^^a^nfca-Til 10). 

SiC14fif ^^'11 GeCI4 £^ P0CI3* oj^g-s)-.^ ^e)?]- -fr^e-^cf #^*<*1 ^) 2 S<H(12)» ;«fl 1 ^ 
<3^(13) ^^<^] 12). 
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SiC142l- ^± diit! C2F6 £^ SiF4 7}^^^ -^s]^} ^rS. ^S. i^^^^i -^^^l ^^-Itcf ^^l-o] vj-o. 
2 <^"^(11)* 2 2cH(12) '?1:^<^1 ^^^tbtfca-^Jl 14). 

SiCl4Sl- GeC14» ^^9} ^S. te^^^A^ 7}<^^<^ ^^l-o] ^1^ f"* a<H(10)» 2 ^^l-o] 

•^^(11) -iV^-^l 16). 

ami- ol-8-«H 2000£'$«1 ol^Sl Jl^o.^. ^Bl?> ^ti.!- 7l-<isl-o^ ifl^ofl i^o>5a^ jgj.^*] Di].sq .g. ^ 
•:g6(|Ai ^1^^ ^fe ^^-R- £.;»ll{preform)» ^^il^h^bcj-C^Til 18). 

^^*<H^ ^^^-8- S.^» ^-f<Hl n^-el- £;<fl ^lofl ^e1?> ^a^^fe iS.Hl#efl -3 (over-cladding or jac 

Retting) ^1 20). 

'i>lr'>1^ ^^^-B- -S-^floll^l ^^^-6- <^1-g-^M 125um2^ ^-^-^-1- ^o)-vflcf. o] nfl i^} ^ 2^]- 

71^^17)1 O-S-fe 250umSl ^^-fi-7V ^i^Ca^l 22). 

ol^Voi]Ai ^T^tl^ ^o], ^ ^.^ol) itl.^ ^AV jg^ ^A^-B-fe 1.55um 4^ tfl^ollA-1 -20 ifl^l -60^^ ^-tt SJt# 
^JI 3. ^At 7l^7l7l- 7]^2\ ^AV ^'a-B-Jicf ^ig-srl 3g ^sj-cf . zj^oj) cfl^v -R-<Sa^o1 ^7] nfl^ofl, 

(57) %>^al 'S^l 

^^«<^ 1. 

^^7] ^^jfr^l 7V^ Mm^<^] ^7] ^Aj-B-1- JiL^^>7l a^o] ^AjSlJil ^7] 3.^ oj:^-o11 ^-Hfl'^ol ^^d^l'^. ^o'- 

^-a- Sgll- ^2:. 

2. 

^7] S^-8r *e1n1 S^oj ^^1^^ a* 5}-^ $AV Jglt ^Aj-B-21 ^S. 

3. 

^11 1 m^i ^1 2 ij- § <Hi^ ^ *j-<^i si'>iAi, 

-^7) 1 s<H "ii^ol] 1 'g^*^! ^7] ;h1 1 ^^l-o) "^-^ 'i]-^<Hl ^fl 2 s 

<H7l- ^a^SIjI ^7l J^2^^ 3.0] ojr^o^i ^1 2 <^^ol ^^^S. SVfe ^ -g-S] ^aV St* ^ 

4. 

^1 3 «J-<H1 Sl<HA-1, 
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^1-71 f^oj- 3.0]$^ ;*|) 1, 2 S<HiLc)- HTfl ^^-^.S. €■ S)t* ^-iV 

^n^^ 5. 

^efl'afil ^^1-8: ^einfi] ^71] ^^^^^ ^fe 2]t^ ^fe jg^V 

6. 

^1 3 Sl^^i, 

St* Sfe sgfV ^-a-B-sl 

7. 

^1 3 *c^^l Si^^i, 

1 #^^1-2)- ^7] 2 3.o]S] §^1-* ^^^^^ ^^^5. Sffe ^ ^K:^ ^ 

8. 

■g-ii] ^-a- sjit ^^-a-^ ^2:. 

9. 

^-^J- a<H ^ Aj-7i ^] 1, ^1 2 a^i^ tUsc-V-h-oIM- ^7}s\o] ^i-i-oi ^o).^ ^^-2.5. s>fe ^ 
-§-^1 «-AV 5;.^ 3g^v ^>a^2l 

10. 

^Ei?> oi^;^!!]. ;«il7isVfe ^ 2 'a;^!; 



- 6 - 



fls.*] S.2002 -0029529 



;H1 1 ^^l-ol -Jl-^oll 3H1 2 So1» ^^^S>^ ;ql 6 

^7) ;H1 2 3.0] -iV^oJl 2 #^#01 <^^^ ^^^sl-fe ^1 7 'STi); 

2.7|lol]Al #o>vfl^ 10 i^^Vfe -g-2l ^J-fe §>t> 3§l!: ^^^-^^ :^]S: 

11. 

^ 10 5io1^i, 

^7l ^ 1 ^Tilfe MCVD >5d^* ^e]?]- ^^^l^lfe ^^^s. ^ ^s] sJt^ 

12. 

''fl 10 9X<>\M, 

^7] ^1 2 "ar^m igOOS-**! >S-7l ^e1?> :fr:a* 7>^sH ^7] ^^9} ^rS.^ l-^l-^ ^ 

^^«^ 13. 

^1 10 9X'>]M, 

■^7] ^]] 3 ^7\]S] #Efl'a^ >S-7l ^^9} #^1-0] ^^I^S. *m ^ ^-tl- ik-i ^-a- ^fJ: 

14. 

10 «J-<H1 5a '^^i, 

^oi-7l ^1 3 ^Tflsj i-efltg o. sici41- o]^^c^ ^-y^-g- ^^.5.5. ^ -g-ai ^-a- %^^^s\ ;Hl 

15. 

^fl 10 IJ-oll Slol^i, 

^7] ;;fl 4 1 ScH^ SiC14S!l- GeC14 Sfe P0C13* o]^sl.o^ ^7] ^elfj- -W-W-a-Cf #^l-ol ^tI) 

^^i^S. €^ -g-al gj.^ ^A]. wj-^. 

16. 

^fl 10 «J-<H1 
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-^-7] ^] 5 ti-Tilfe SiC142l- C2F6 SiF4 7}^^ ^^7] -^e^f} -W-ja^flS tsj^t^A^ ^7] ^^9]- ¥rM.&^ 
l-o] ^,h7l ^] 1 #^l-ol -J-^ <g«* ^^JsVfe 5J* ^^^S ^S] ^fe ^AV ^gEV 

^T^*^ 17. 

^] 10 5a<H^i, 

-^7] 4 6 ^711^ SiC142}- ^^1 GeC14 £^ P0C131- «>l-8-5}<^ ^7] ■^^y'} ^rS-M.^ -^^l-cl ^7] 2 
51<Hlr ^^^SV^ ^^r ^■^^S. Sffe €^ -g-Sl ^-tV Zk^ ^1} ^^^-B"^ ^1^ ^S"^. 

18. 

'HI 10 5a<H^i 

^^7) 7 SiC145+ ^^1 C2F6 £^ SiF4 7\^^ -^7] -^e)?V -fpa. iflS te^^^^i ^^7] ^elT-]- ^riiJic]- 

Vi* ^1 2 #^l-ol vj.^ «^^^ ^Ajsf^ 51^ S].^ ^ ^AV 5;^^ ^A). sg^v 

19. 

n 10 saoi'^i, 

-^•7) ^] 8 ^TJl^ SiC14fil- GeC14» ^7) ^gEin :fr«. iflS ^7] f^<a- S<H» ^^^S]-^ ^* 

J^S. sVfe ^ ^fe 'S-^. 

^] 10 5a<H^i. 

^7) ;tfl 9 lEt^^ 2000£>*^1 ^l-a-al Jl^o.^. ^7] ^^9} -frJS.* 7><asH M1-¥-<Kl '^<»J-Sife 'S-71 % 

^d-S- J2.^* ^1^5>fe «>fe €^ sJ:* &>LV ^fl- ^-a-B-al 

21. 

10 *J-oll SI<HA1, 

^7) 9 ^Tfll- ^^^1 ^, ^7l SLT^M: ^-f '^l "l-el- ^7] 3.7^ ^ofl ^el^V -fra.* ^^j^^ ±^3\^ 

2fl'3 ^'^^ ^^1^1-^ 'aTfl* ^^ i^sv^ svfe e -s-21 ^-a- ^^a-B-^i 7112, 
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